Cystic hydatid disease is responsible for the loss of 1 to 3 million disability-adjusted life years every year. Infestation of the heart, though rare, can result in serious complications if left untreated. We retrospectively collected information on 19 patients with cardiac hydatid cyst admitted at the Center for Cardiac Surgery of Ibn Al-Bitar Hospital in Baghdad from July 2007 to July 2011 who were either in need of a cardiac surgery for treating hydatid cysts or presented with emergency conditions. Nine (47%) patients presented with left-sided heart failure and mitral valve dysfunction, 5 (26%) patients had hydatid cysts in the pericardium, 3 (16%) patients had hydatid cyst in the right ventricle and presented with right-sided heart failure, and 2 (11%) patients who presented with cardiac arrhythmias had infestation in the interventricular septum. Removal of cysts following open-heart surgery was successful and was followed by the use of mebendazole or albendazole for 5 years. We conclude that cardiac hydatid cyst that leads to various cardiac symptoms can be successfully managed and should be considered as a diagnostic possibility in patients with cardiac symptoms in endemic areas.
Introduction
Approximately 1 to 3 million disability-adjusted life years are lost annually due to cystic hydatid disease. 1 One of the parasites responsible for this disease is Echinococcus granulosus, also known as dog tapeworm or hydatid worm. It is one of the costliest parasitic diseases in terms of treatment and prevention, as well as the most common and widespread in the world; highly endemic areas include South America, the Mediterranean coast, the Middle East, Australia, New Zealand, and some regions of Russia, Asia, and Africa. 1 The parasite affects people in variable ways. Clinical presentation depends on the organs involved, the size of the cysts, the interaction between the growing cysts and adjacent organs, and complications due to cyst rupture or bacterial infection. 1 Humans become infested with the parasite by ingesting embryonated eggs shed in dogs and other canids' feces. 2, 3 Embryos are released in the small intestine and reach different organs through the blood stream. The larval stages emerging from the eggs develop into hydatid cysts in the liver (65%), the lungs (25%), the muscles (5%), or the heart (0.5%-2%). 4 Although infestation of the heart with the parasite is rare, if occurs, it can lead to severe complications and is often fatal when left untreated. Embryos reach the right atrium of the heart through the thoracic duct or the inferior vena cava and then pass to the right ventricle and onto the pulmonary artery. 4 They can also reach the myocardium through the pulmonary vessels and coronary arteries. [2] [3] [4] [5] 6 Cysts can be found in any part of the heart, and they are known to grow at slow, intermittent stages over many years. 2 Although at first asymptomatic, hydatid cysts of the heart can cause symptoms at later stages, which will vary depending upon the location of the infestation within the heart.
Since only very few studies conducted on cardiac hydatid cysts, there is a lack of information on the presentation and management of the disease. In order to provide patients with a better chance of survival, it is crucial to obtain a better understanding of the site of infections within the heart, associated symptoms, diagnosis, and treatment of this rare infestation. Owing to the infrequent occurrence of the infestation within the heart, the few studies, which have been published on this condition, have not been able to recruit a large sample of participants. This study aims to provide information about the symptoms, presentation, sites of infection, diagnosis, and treatment of a larger sample of patients, in order to develop a more generalizable overview of hydatid disease of the heart.
Methods
Between July 2007 and July 2011, information on all patients with hydatid cysts of the heart admitted and managed in the Center for Cardiac Surgery of Ibn Al-Bitar Hospital was collected. The Center, located in Bagdad, is the reference cardiac center in Iraq. Those included in the study were patients in need for surgical treatment of hydatid cysts or for the treatment of their complications (pericardial tamponade and constrictive pericarditis). Patients with emergency conditions such as acute myocardial infarction, cardiac arrhythmias, or pericardial effusion due to the pressure of cysts exerted on the coronary arteries or on the electric bundles of the heart were also included in the study. The information retrieved from each patient included specific location of the cyst in the heart, possible involvement of other organs, associated symptoms, diagnostic methods, and medical treatment. Baseline information, such as gender and age, was also collected. Accurate information on the duration of the symptoms was hardly obtainable. This is mainly because a substantial number of patients presented with acute conditions as aforesaid. Those patients who presented with heart failure did not give accurate onset of their symptoms although it ranged between 6 and 8 months. The main symptom of heart failure was dyspnea of grade 2 to 3 of New York Heart association (NYHA) classification, although 2 of the patients who had heart failure presented with arrhythmia. Tests carried out included resting electrocardiogram (ECG), chest X-ray, echocardiogram and coronary angiography, and cardiac catheterization. Transthoracic electrocardiography images were acquired for each patient using a Vivid I ultrasound system. When hydatid cysts were found in the heart, patients underwent abdominal ultrasound scanning in order to elucidate whether there is such infestation in the abdominal organs. Additional examinations carried out to investigate the location of the cysts and obtain further information on the cases were coronary angiography and cardiac catheterization, computed tomography (CT) scan of the heart with contrast study to show the cyst with lineation of the border to adjacent structures of the heart, and coronary and ventricular catheterization.
For statistical analysis, independent t tests were performed to analyze the occurrence of the cysts in each gender and age groups.
Results

Patient Characteristics
In 4 years, 19 (8 males and 11 females) patients complaining of various cardiac symptoms, including chest heaviness, dull chest pain, dyspnea, and palpitations, were admitted to the Center for Cardiac Surgery. Hydatid cyst infestation of the heart was diagnosed after echocardiography. No significant difference was found between the number of males and females diagnosed with hydatid disease of the heart (P ¼ .62). Table 1 shows the number of patients infested with the disease based on age group. A high rate of infection was found among patients aged 35 to 51 years (P < .05).
Description of Cases
Hydatid cysts were found in 4 different sites of the heart-9 (47%) in the left ventricle, 5 (26%) in the pericardium, 3 (16%) in the right ventricle, and 2 (11%) in the interventricular septum. The 9 cases with cysts in the left ventricle presented with left-sided heart failure and mitral valve dysfunction. Pericardial effusion was observed in all patients with hydatid cysts in the pericardium, whereas the right ventricular outlet obstruction with right-sided heart failure was observed in the 3 patients with cysts in the right ventricle. On the other hand, arrhythmias were the symptoms of presentation of the 2 cases with cysts in the interventricular septum (1 patient presented with fast atrial fibrillation and the other with multifocal ventricular ectopic beats). In 18 (94.6%) patients, the heart was the only organ involved in the infestation. The other patient had additional cysts in the lungs. Investigation of patients admitted at the Center was performed using a range of diagnostic methods. Conventional 12-lead ECGs and chest X-rays did not make impacts on suspecting cardiac involvement with hydatid cyst. Figure 1 shows examples of echocardiographic findings of the cardiac hydatid cysts.
Following the diagnosis of the cardiac hydatid cysts, the 19 patients were referred to a cardiac surgeon for open-heart surgery ( Figure 2 ). Complete removal of the hydatid cyst was successfully achieved. During surgery, all infestations were of solitary cyst type. Subsequently, all patients received postoperative treatment with 400 mg of albendazole or mebendazole daily for 5 years. Most of the patients were lost to follow-up, except for 6 patients who continued to be in good health and without any complication or reinfestation.
Discussion
Infestation with hydatid cyst (E granulosus) is hyperendemic in Iraq, as in many other Middle Eastern countries. Research conducted between 1990 and 1998 show that human prevalence is around 2/100 000 while prevalence in dogs can reach up to 49.5%. 7 Iraq is therefore an optimal country to study a relatively rare form of the infestation-hydatid cysts of the heart. Owing to infrequent occurrence, research on parasite infestation in this specific site has usually taken the form of case studies. In our current study, 19 cases, which occurred between 2007 and 2011, were analyzed in order to represent the typical presentation and management of the disease. The most commonly observed site of infestation within the heart was the left ventricle. This can be explained by this cardiac site's high vascularization and muscle bulk. The presence of cysts in the pericardium was also common, due to partial rupture of the hydatid cyst to the pericardium, since most hydatid cysts are located in the myocardium near the pericardium. Involvement of the right ventricle was less frequent because it has less muscle bulk and vascularization. We reported a rather low infestation rate in the interventricular septum while none occurred in the atria. Hydatid cysts were mostly located in the ventricular wall, rather than in the lumen, because high intraventricular blood pressure reduces the chance of seeding of the hydatid cysts in the latter. [8] [9] [10] [11] We found that location of the cysts within the heart was directly linked to the symptoms presented. The left ventricular outlet flow obstructions, damage to the mitral valve, pressure in the coronary artery, and acute coronary syndrome are signs, which can be associated with infestation of the left ventricle. Cardiac arrhythmias occur when the electrical bundles of the heart are mechanically affected by the cysts in the interventricular septum, whereas acute myocardial infarction may result when cysts exert pressure on the coronary arteries. [6] [7] [8] [9] [10] 12, 13 Pericardial effusion, pericardial tamponade, and constrictive pericarditis may result in patients with hydatid cysts located in the pericardium. [14] [15] [16] Another major complication arises when a hydatid cyst ruptures. This leads to the release of hydatid fluid into the blood stream, which can cause anaphylaxis with circulatory collapse. This condition is frequently fatal, and further consequences can result in metastatic hydatid cysts, distal systemic embolization, or pulmonary embolization. [4] [5] [6] [7] [8] [9] Although all of these consequences are typically considered to be rare, 4, 5, 11, 15, 16 high occurrence in this study can be explained by the high number of cases and the frequent presence of hydatid cysts in the cardiac wall.
Investigation of the hydatid cysts of the heart should always be carried out and considered carefully in heavily infested area of the world such as Iraq. A range of diagnostic methods is currently available and recommended for the evaluation of the suspected patients. As the first step in the investigation is the ECG which in the presence of atypical cardiac symptoms in endemic country, it demonstrated variable typical and atypical findings because the disease causes variable pressure effect. [4] [5] [6] [7] [8] Echocardiography is the most sensitive and specific tool to diagnose hydatid cysts in terms of location, size, and the presence of scolices and calculate the pressure on the vital parts of the heart. [4] [5] [6] [7] [8] [9] [10] [11] Another available important tool of investigation is cardiac CT scan, for a better demarcation and lineation of the cyst. [4] [5] [6] [7] [8] [9] [10] [12] [13] [14] Coronary and cardiac catheterizations were indicated for better anatomical demarcation, if there is suspicion of coronary artery disease or structural heart diseases not detected by previous tools of investigation prior to surgery. [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] Another useful test that might have been attempted is transesophageal echocardiography. However, this was not considered in our patients because diagnosis was made using transthoracic echocardiogram. The use of transesophageal echocardiogram should not be ruled out in helping to make accurate diagnosis of this infestation. Although serology may be helpful to aid the diagnosis, this approach was not attempted in our patients due to its low sensitivity in localizing the disease and its failure to aid in making a decision for surgery.
Removal of cysts through open-heart surgery is crucial for patient survival. Furthermore, to prevent recurrence and the drawbacks of additional surgery, patients should take 400 mg of albendazole or mebendazole twice a day for 5 years, after surgery. [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] Medical treatment of hydatid cyst of the heart with these 2 drugs is recommended when surgery is contraindicated or if the patient refuses surgery. 9, 12, 16 The use of these medications is mentioned in the guidelines for the management of this type of infestation. 17 Also, percutaneous management has been used in the case of cysts located in the liver or skeletal muscles, but there is no record of such an approach to treat infestation within the heart. 9 
Limitations
This study provides an overall picture of the presentation and management of hydatid cysts of the heart. However, due to the low number of cases available, bias was difficult to control and information heavily relied on the accuracy of written records. As in all retrospective studies, some important data might have been missing from these archives. Most of the scientific literature currently available on hydatid cysts of the heart is constituted of case studies, observing the presentation of the disease in 1 patient at a time.
Conclusion
Our results provide an insight toward understanding of the cardiac involvement of this rare parasitic infection in a larger number of patients. There is a scope for further research to be conducted. Clear indication for preventing this parasitic infestation especially in endemic places may avoid cardiac involvement. Once all aspects of the infection are understood, it will be easier to control it and provide better care for patients. Improving knowledge and awareness of this condition among physicians, including the need for early diagnosis, might help prevent complications of the disease. Furthermore, educational campaigns focusing on the risks and development of the disease, the life cycle of E granulosus, and places and methods of infection with the parasite might help prevent infection altogether. In order to be successful, public health actions need to target the parasite at all stages of its life cycle, thereby improving prevention and treatment of both animals and humans.
